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 THRIE BEAM RETROFIT
 CONCRETE BALUSTER

Fri Feb 08 10:06:47 2008

¢ ¡

1'-2"

4
Ä
"

(T
Y
P
.)

1'
-4
" 7
Ð
"

¡É

*

8" POST
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10"
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(SEE DETAIL
THIS SHEET)
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2" MIN.**

2
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8
" 7
Ð
" 7
Ð
"

2"

SHEAR PLATE
(SEE SHEAR
PLATE DETAILS)

5½" x 7½" x 2'-2" *
(6 x 8 TRADE SIZE)
TREATED TIMBER BLOCKOUT
WITH VERTICAL GRAIN 

FIELD CUT NOTCH 
TO FIT Ð" MAX. CLEAR

BACKING PLATE
(SEE BACKING
PLATE DETAIL)

2
'-
8
"

2
"

1'
-3
"

2
"

1½"

6"

BAR É

HOLE FOR Ð"ø
LAG BOLT (TYP.)

ADJUST BLOCKOUT SPACING 
AS NEEDED TO MAINTAIN
EDGE CLEARANCE.

**

BACKING PLATE
DETAILSHEAR PLATE

BALUSTER POST
OUTSIDE ELEVATION

THRIE BEAM NOT SHOWN

BALUSTER POST
INSIDE ELEVATION
THRIE BEAM SHOWN

BALUSTER POST
INSIDE ELEVATION

THRIE BEAM NOT SHOWN

* SEE GENERAL NOTE NO. 5 ON BRIDGE SHEET NO. 1.

ELEVATION
RAIL END POST

HOLE FOR Ð"ø
CARRIAGE BOLT
(TYP.)

TOP OF THRIE
BEAM ELEMENT

TOP OF
EXISTING HMA

TOP OF
EXISTING HMA

TOP OF THRIE
BEAM ELEMENT

BACKING PLATE
(SEE DETAIL 
THIS SHEET)

HOLE FOR Ð"ø 
LAG SCREW (TYP.)

TREATED TIMBER 
BLOCK (TYP.)

EXISTING CONC.
END POST

¾"ø x 2½"  SLOT IN
THRIE BEAM FOR Ð"ø
CARRIAGE BOLT (TYP.)

TOP OF 
EXISTING CURB

TOP OF 
EXISTING HMA

TOP OF EXISTING
BRIDGE DECK

BEAM GUARDRAIL
TYPE THRIE BEAM

TOP OF 
EXISTING CURB

TOP OF 
EXISTING HMA

TOP OF EXISTING
BRIDGE DECK

TOP OF 
EXISTING CURB

TOP OF 
EXISTING HMA

TOP OF EXISTING
BRIDGE DECK

¾"ø x 2½" SLOT IN
THRIE BEAM FOR Ð"ø
CARRIAGE BOLT (TYP.) 

CORE DRILL HOLE
FOR Ð"ø x ??  
CARRIAGE BOLT

Ð"ø x ?? CARRIAGE BOLT

EXISTING
CURB LINE

FIELD CUT NOTCH TO FIT.
Ð" MAX. CLEAR.

2 - Ð"ø x 4"
LAG BOLTS  (TYP.)

DOUBLE NUT WITH
SQUARE WASHER

BACKING PLATE
2 - Ð"ø x ??
LAG BOLTS  (TYP.)

2 - Ð"ø x ??
CARRIAGE BOLTS

4½" x 7½" x 2'-2" * &
5½" x 7½" x 2'-2" *
(6 x 8 TRADE SIZE)
TREATED TIMBER BLOCKOUT
WITH VERTICAL GRAIN 

1" CLR.

1" CLR.

SECTION A
REQUIRED

@ ?? LOCATIONS

SECTION B
?? ASSEMBLIES

SECTION C
C

B
A
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SECTION A

EXISTING CONCRETE BARRIER

¾"ø HOLE FOR

Ð"ø BOLT (TYP.)

STEEL BLOCKOUT

BEAM GUARDRAIL

TYPE THRIE BEAM

Ð"ø x 1½" BUTTON HEAD BOLT

& NUT WITH LOCK WASHER

2 ~ Ð"ø RESIN BONDED ANCHORS

W/ LOCK AND FLAT WASHERS (TYP.)

1½
"

(
T
Y
P
.)

BACKUP PLATE REQUIRED AT POST

WHERE NO THRIE BEAM GUARDRAIL

SPLICE OCCURS.

BACKUP PLATE

6"6"

1'
-8
"

THRIE BEAM SECTION

POST BOLT SLOT

¾" x 2½" (TYP.)

1'-0"

* SEE GENERAL NOTE NO. 5 ON BRIDGE SHEET NO. 1.

DRILL HOLES FOR 2 ~ Ð"ø RESIN BONDED 

ANCHORS W/ LOCK AND FLAT WASHERS.

EMBEDMENT AND HOLE DIAMETER PER 

MANUFACTURER'S RECOMMENDATION, 7" MIN.

3" MIN. CLEAR TO EDGE OF RAILBASE JOINT OR 

EXPANSION JOINT.  ADJUST BLOCKOUT SPACING 

WITHIN SPECIFIED TOLERANCE TO MAINTAIN 

EDGE CLEARANCE AND AVOID VERTICAL AND TOP

HORIZONTAL REINFORCEMENT.

EXIST.

SLOPE

2
'-
11
"

??? CURB OR

SIDEWALK

A

*
?
?
?
"

1'
-6
"

3
"

(
T
Y
P
.)

1"

W 6 x 15 x ?'-??

STEEL BLOCKOUT

BEAM GUARDRAIL TYPE THRIE 

BEAM (SEE STD. PLAN C-1a)

Ð"ø x 1½" BUTTON HEAD

BOLT & NUT WITH LOCK

WASHER (TYP.)

EXISTING CURB 

LINE (TYP.)

EXIST. RAIL

(TO REMAIN)

AT STEEL BLOCKOUT

TYPICAL SECTION

(??? ASSEMBLIES REQUIRED)
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TOP OF EXIST.
CONCRETE DECK

TOP OF HMA
OVERLAY

?? POSTS REQUIRED

TYPICAL STEEL POST ANCHORAGE

¢ POST

2
'-
8
"

1"

6¼"

Ð"ø x 1½" BUTTON
HEAD BOLT & NUT WITH
LOCK WASHER (TYP.)

BASE ¡¾

THRIE BEAM GUARDRAIL
(SEE STD. PLAN C-1a)

TOP OF THRIE
BEAM ELEMENT

CORE DRILL FOR 2 ~ 1¼"ø 
RESIN BONDED ANCHORS 
WITH LOCK AND FLAT WASHERS
(EMBEDMENT AND HOLE SIZE
PER MANUFACTURER'S
RECOMMENDATION, 1'-0" MIN.)

CORE DRILL FOR 2 ~ Ð"ø 
RESIN BONDED ANCHORS
WITH LOCK AND FLAT WASHERS
(EMBEDMENT AND HOLE SIZE 
PER MANUFACTURER'S 
RECOMMENDATION, 6¼" MIN.)

W 6 x 15 x 1'-?? STEEL
GUARDRAIL POST

3" R.

*
?
??
"

HEAVY HEX LEVELING NUTS
AND LOCK AND FLAT WASHERS
W/ 1¼" GROUT PAD AT POST ¢.

CURB LINE

BASE PLATE DETAIL

1½"

¢ POST

2"

¢ BASE

TRAFFIC SIDE

7
"

7
"

1'
-2
"

10"

¾"

4¼" 5¾"

1¾
"

(T
Y
P
.)

¾"ø HOLE
FOR Ð"ø ANCHOR

1É"ø HOLE FOR 
1¼"ø ANCHOR

¼

BACKUP PLATE REQUIRED AT POST
WHERE NO THRIE BEAM GUARDRAIL
SPLICE OCCURS.

BACKUP PLATE

6"6"

1'
-8
"

THRIE BEAM SECTION

POST BOLT SLOT
¾" x 2½" (TYP.)

1'-0"

* SEE GENERAL NOTE NO. 5 ON BRIDGE SHEET NO. 1.

1½" RADIUS (TYP.)

A

STEEL GUARDRAIL POST

3¾" CLR. MIN. TO EDGE
OF JOINT IN CURB (TYP.)
ADJUST POST SPACING 
WITHIN SPECIFIED
TOLERANCE TO MAINTAIN
CLEARANCE TO CURB JOINT.

¡ ¾ x 10 x 1'-2

VIEW A

ISOMETRIC VIEW

ATTACHMENT BOLT

SPLICE BOLT

THRIE BEAM GUARDRAIL
STEEL GUARDRAIL POST

BASE PLATE
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¢ STEEL POST¢ STEEL POST

É"ø x 2" LAG SCREW ~ 2 EQUAL SPACES 1'-0"
(TYP.)

4 x TREATED TIMBER
PAVING BULKHEADWATER BARRIER

PLAN

WATER BARRIER
SPLICE DETAIL WATER BARRIER

DETAIL

OUTSIDE ELEVATION AT
TYPICAL GUARDRAIL POST

3
"

3"

1"

¢ HSS 6 x 3 x ¼
  STEEL POST

16 GAUGE GALV. SHEET METAL
(SAME LENGTH AS THRIE BEAM)

É"ø x 2" LAG SCREW

Ð"ø x 1½" BUTTON HEAD
BOLT W/SQUARE WASHER

BEARING ¡ (SEE DETAIL
ON BR. SHT. ???.)

TOP OF HMA OVERLAY
AND BALLAST

¢ HSS 6 x 3 x ¼ x ???
   STEEL POST

BASE PLATE

DISTRIBUTION PLATE 
(SEE DETAILS ON BR. SHT. ???)

FILL WITH SURFACING MATERIAL
APPROVED BY THE ENGINEER.

**

BACKING ¡ (SEE BR. 
SHT. ??? FOR DETAILS)

4 x 8 TRADE SIZE x 1'-0"
TREATED TIMBER BLOCK
TO FIT SNUG AGAINST EXTERIOR
STRINGER. TRIM IF NECESSARY.

16 GAUGE GALV. SHEET METAL
(SAME LENGTH AS THRIE BEAM)

WATERPROOF SEAL OF RUBBERIZED
ASPHALT BETWEEN SURFACING AND
BOTTOM OF WATER BARRIER

É"ø x 2" LAG SCREW

EXISTING
STRINGERS (TYP.)

BEAM GUARDRAIL TYPE THRIE BEAM
(SEE STD. PLAN C-1a.)

2 ~ BAR 3½ x ¼ x 0'-3½ WASHERS
(TO BE RECESSED)

EXISTING
TIMBER DECK

½"ø x 7" BOLT W/
NUT AND WASHER.

WATER BARRIER

3½" x ?? TREATED TIMBER PAVING BULKHEAD
CONTINUOUS BETWEEN STEEL MOUNTING BRACKETS.
FASTEN TO DECK WITH Ð"ø x ?" LAG SCREWS AT
2'-0" CTRS. MATCH HMA TO TOP OF BULKHEAD. 

(??? ASSEMBLIES)

ASSEMBLY
GUARDRAIL POST

THICKNESS OF SURFACING MATERIAL SHALL 
BE SUCH THAT THE TOP OF THE VERTICAL WEB
OF THE MOUNTING BRACKET SHALL BE ½" 
BELOW WEARING COURSE SURFACE.

**

2
'-

8
"

½
"

C
LR

.
1"

A
?

FIELD DRILL THROUGH EXIST.
TIMBER DECK FOR 1"ø BOLTS

½"ø x 7" BOLT WITH NUT AND WASHER.
RAIL ELEMENT TO REST ON BOLT HEAD.

Ð"ø x 1½" BUTTON HEAD
BOLT W/SQUARE WASHER

2 ~ ½"ø x ?" LAG SCREWS
LAG SCREWS SHALL BE EMBEDED
INTO THE TIMBER DECKING.

HSS 6 x 3 x ¼  x ?'-?
STEEL POST

3 ~ 1"ø BOLTS
W/ LOCK WASHERS
AND NUTS

FACE OF BEAM GUARDRAIL TYPE 
THRIE BEAM (SEE STD. PLAN C-1a.)

TOP OF THRIE BEAM ELEMENT

MOUNTING BRACKET (SEE
BR. SHT. ??? FOR DETAILS)

TOP OF HMA OVERLAY
AND BALLAST

TOP OF EXIST.
TIMBER DECK

3½" x ??" TREATED TIMBER BLOCKING (TYP.)
BLOCKING THICKNESS SHALL BE SUCH THAT
THE TOP OF THE VERTICAL WEB OF THE 
MOUNTING BRACKET SHALL BE ½"
BELOW WEARING COURSE SURFACE.

SEE DETAIL B

*
?

1"

1'-1" 1'-1"

1"

BEARING PLATE (SEE 
DETAIL ON BR. SHT. ???)

¾"ø x 8¼" BOLT
& LOCK WASHER
(AASHTO M 164)

2 ~ 1"ø x 3½" BOLTS, AASHTO M 164,
WITH LOCK WASHER AND NUT (TYP.)

Ð"ø x 1É" BOLT WITH
1¾ x 1¾" SQUARE WASHER &
LOCK WASHER (SEE DETAIL ON
BR. SHT. ???)

WATER BARRIER

BASE PLATE (SEE 
DETAIL ON BR. SHT. ???.)

DETAIL B
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AVIEW
(WATER BARRIER

NOT SHOWN)
??

PLAN
TREATED TIMBER BLOCKING

BACKING PLATE
DETAIL

DISTRIBUTION ¡
PLAN

MOUNTING BRACKET

THE CONTRACTOR SHALL ASSEMBLE AND TRIM THE BLOCK ASSEMBLIES 
SUCH THAT THE TOP OF THE VERTICAL WEB OF THE MOUNTING
BRACKET SHALL BE ½" BELOW WEARING COURSE SURFACE.

ELEVATION
MOUNTING BRACKETDETAIL

SQUARE WASHER
HSS TUBE

BASE PLATE DETAIL

BEARING PLATE
DETAIL

1½
"

3
"

1½"

3"

8"

7
"

2¾"2¾"1¼" 1¼"

¾
"

1¼
"

5
"

×
"

×"×"

×
"

×
"

1À"ø HOLE (TYP.)

7"

5"

BAR ½

TYP.
¡É

Ð"ø HOLES

1'-3¼"

6¼" 3"

1'
-0
"

2
"

4
"

4
"

2
"

1½" 4½"

DISTRIBUTION ¡

1À"ø HOLES
(TYP.)

3½" x 3½" x ½" RECESS 
FOR WASHER

1¾
"

1¾
" 3
½
"

4"
(TYP.)

2'-0"

??" x ??" (4X TRADE SIZE) 
TREATED TIMBER PAVING 
BULKHEAD. FASTEN TO DECK WITH
Ð"ø x 8½" LAG SCREWS AT 2'-0" CTRS.

½"ø x 7½" LAG SCREW
(2 PLACES)

1"ø BOLT WITH LOCK
WASHER AND NUT (TYP.)

FILL WITH HMA

EXISTING
ASPHALT

¾"ø x 8¼" BOLT
& LOCK WASHER
AASHTO M 164

SURFACING REMOVAL
LIMITS FOR TIMBER
BLOCKS

MOUNTING BRACKET
SEE DETAILS THIS SHEET.

1"
M
IN
.

3"
MIN.

9
¼
"

5
½
"

9
¼
"

8
"

4
"

4
"

8
"

2
'-
0
"

7½"

1½" 4½" 1½"

2
"

4
"

4
"

2
"

1'
-0
"

1À"ø HOLE  (TYP.)

BAR É

BAR É

)

Note: 
Remove nail and nail note if
only one layer of blocking.
If multiple layers of blocking are
used nail layers together & call
out correct nail type.

SIZE WASHER TO
MATCH BLOCK SIZE

DESIGNER TO DETERMINE BRACKET PLAN LENGTH
AND ADJUST DETAILS ACCORDINGLY

DRILL & TAP HOLE
FOR Ð"ø x 1É" BOLT

BAR 1

DRILL AND TAP HOLE
FOR ¾"ø x 8¼" BOLT

1À"ø HOLE (TYP.)

Õ"ø HOLE

BAR ½

BAR ¼

1"ø x 3½" BOLT
AASHTO M 164
WITH LOCK WASHER
AND NUT (TYP.)

BASE ¡ 

DISTRIBUTION ¡

BEARING ¡

HSS 6 x 3 x ¼ x ?'-?? STEEL POST

Ò"ø HOLE
(TYP.)

EXTERIOR FACE OF
BLOCK TO MATCH
OUTSIDE FACE OF
TIMBER DECK

RECESS PLATE
WASHERS ON 
EXTERIOR BLOCK
FACE (TYP.)

3½" x ? 
TIMBER BLOCKS

1¼"ø HOLE
(TYP. 6 PLACES)

?d NAILS TO
TACK LAYERS

½"ø BOLT WITH NUT, LOCK
WASHER & SQUARE WASHER
AT EACH END (TYP.)

SIZE WASHER TO
MATCH BLOCK SIZE

Ð"ø HOLE
(TYP.)

1¼"¾"

Õ"ø HOLE

Ò"ø HOLE 
FOR Ð"ø BOLT

BAR Â

DETAIL
SQUARE WASHER
TREATED TIMBER

1¾
"

1¾"

Õ"ø HOLE

3½"

3
½
"

4½" 6¼" 3"

1'-5½"

1¾"

1¾
"

6
¼
"

2
¾

"
2
¾

"
6
¼
"

1'
-6
"

C

VIEW C

?
?
??

3
"-
5
"

½
"

½
"

9"

DISTRIBUTION ¡
PLUMB

TOP OF TIMBER
BLOCK OR
TIMBER DECK

10
.4
- A

1- 5
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?? ASSEMBLIES REQUIRED

BACKING PLATE

1'
-1
0
"

1½"

 (TYP.)
3
É

"
7
Ð

"
7
Ð

"

5½"

3
É

"

2¾"

 (TYP.)

¾"ø HOLE FOR

Ð"ø BOLT (TYP.)

1"

2
'-
8
"

(2) Ð"ø x 2" BUTTON

HEAD BOLTS WITH NUT

AND LOCK WASHER

Ð"ø x ??" 

BOLT (TYP.)

Ð"ø x ??" 

LAG BOLT

EXISTING

CURB LINE

BAR 5½ x É x 1'-10 BACKING PLATE 

(SEE DETAIL THIS SHEET)

??" x 5½" x 1'-10" * (6 x , TRADE SIZE)

TREATED TIMBER BLOCKOUT 

WITH VERTICAL GRAIN

TOP OF EXISTING

CONCRETE DECK?
?
" 

*

??" *

EXISTING C 6

EXISTING

ª 4 x 3 x Ç

(TYP.)

??"

BAR É

BAR É

BAR 5½ x É x 1'-10

?? ASSEMBLIES REQUIRED

MODIFIED BACKING PLATE

1'
-1
0
"

7
Ä

"
3
Õ

"
7
Ä

"
3
Õ

"

Ð"ø x 1½" WELDED

STUD (TYP.)

Ð"ø x 3" WELDED

STUD (TYP.)

A

2¾"

 (TYP.)

1½"

 (TYP.)

5½"

Ð"ø x 3" WELDED

STUD (TYP.)

Ð"ø x 1½" WELDED

STUD (TYP.)

SECTION

DESIGNER, USE THIS DETAIL WHEN THE TIMBER BLOCKING IS LESS THAN 2½"

STEEL TRUSS ANCHORAGE DETAIL
194 ASSEMBLIES REQUIRED

* SEE GENERAL NOTE NO. 5 ON BRIDGE SHEET NO. 1.

A

EXISTING RUB RAIL

WOOD BLOCKOUT STEEL PLATE

THRIE BEAM GUARDRAIL

ISOMETRIC VIEW


